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Abstract
Background: Humanitarian healthcare workers are indispensable for treating weapon-wounded patients in armed
conflict, and the international humanitarian community should ensure adequate preparedness for this task. This study
aims to assess deployed humanitarian healthcare workers’ self-perceived preparedness, training requirements and
mental support needs.
Methods: Medical professionals deployed with the International Committee of the Red Cross (ICRC) between October 2018 and June 2020 were invited to participate in this longitudinal questionnaire. Two separate questionnaires
were conducted pre- and post-deployment to assess respondents’ self-perceived preparedness, preparation efforts,
deployment experiences and deployment influence on personal and professional development.
Results: Response rates for the pre- and post-deployment questionnaires were 52.5% (114/217) and 26.7% (58/217),
respectively. Eighty-five respondents (85/114; 74.6%) reported feeling sufficiently prepared to treat adult trauma
patients, reflected by predeployment ratings of 3 or higher on a scale from 1 (low) to 5 (high). Significantly lower
ratings were found among nurses compared to physicians. Work experience in a high-volume trauma centre before
deployment was associated with a greater feeling of preparedness (mean rank 46.98 vs. 36.89; p = 0.045). Topics most
frequently requested to be included in future training were neurosurgery, maxillofacial surgery, reconstructive surgery,
ultrasound, tropical diseases, triage, burns and newborn noncommunicable disease management. Moreover, 51.7%
(30/58) of the respondents regarded the availability of a mental health professional during deployment as helpful to
deal with stress.
Conclusion: Overall, deployed ICRC medical personnel felt sufficiently prepared for their missions, although nurses
reported lower preparedness levels than physicians. Recommendations were made concerning topics to be covered
in future training and additional preparation strategies to gain relevant clinical experience. Future preparatory efforts
should focus on all medical professions, and their training needs should be continuously monitored to ensure the
alignment of preparation strategies with preparation needs.
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Background
The devastating consequences of armed conflicts are
markedly reflected by their many civilian casualties who
simultaneously are deprived of access to adequate healthcare. A breakdown in the existing healthcare systems
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caused by conflict raises a pressing need for healthcare
delivery by foreign medical teams [1–3]. Over the years,
the international community has increasingly stressed
the importance of professionalisation and appropriate preparation for deployed emergency medical teams.
Unprepared humanitarian efforts may even harm the
health system and patient population [4].
The World Health Organization has defined minimum
standards for clinical care delivered by emergency medical teams [5, 6]. Suitable training methods are essential
to living up to these minimum standards because basic
education and residency programmes insufficiently prepare teams for the caseload expected during deployment
[7–9]. The types of procedures performed in civilian daily
practice and the work conditions substantially contrast
with those during deployment to conflict zones.
Predeployment training is essential to fill the gap
between skills acquired during primary medical training
and skills required during deployment to a conflict area.
Many training opportunities currently exist, but geographical, logistical and financial limitations can make it
challenging for humanitarian organisations to implement
mandatory standardised predeployment training [10–
12]. Moreover, the training needs vary widely between
individuals based on their previous education and experience. Job titles can be similar, whereas actual competencies are not, due to international differences in the
postgraduate educational structure. For example, general
surgeons perform fracture surgery in some countries,
while in other countries, trauma or orthopaedic surgeons perform this surgery, resulting in different experience levels among these specialities. Therefore, resources
should be allocated carefully to select training methods
that meet the current needs.
Literature on self-perceived preparedness and training requirements for humanitarian healthcare workers deployed to conflict areas is scarce. However, this
information is vital to facilitate deployment preparation
efforts for humanitarian organisations, such as the International Committee of the Red Cross (ICRC), which is
one of the largest humanitarian aid organisations that
specifically operates to alleviate the suffering of victims of
armed conflict and provides healthcare for the weaponwounded. Worldwide, 599 hospitals were supported by
the ICRC in 2020 [13].
To better fulfil the training needs of deployed medical
teams, a questionnaire was conducted with 153 medical
professionals working for the ICRC in 2017 [14]. This first
assessment demonstrated the need for additional training
in paediatric care, fracture surgery and burn treatment
and indicated a lower feeling of preparedness among
nurses compared to physicians. The ICRC has since
implemented a mandatory onboarding mission prior to
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the first deployment. An onboarding mission is intended
to prepare nurses and physicians for the work environment and injury types they typically encounter while on
the mission. During an onboarding mission, nurses and
physicians, in addition to the regular staff, work under
ICRC supervision.
Persisting training needs should be reassessed regularly
to expose trends and developments in deployment preparation strategies, such as the effectiveness of onboarding mission implementation on the preparedness level.
Therefore, we conducted a follow-up questionnaire with
customised pre- and post-deployment measurements,
in contrast to the previous cross-sectional survey. The
primary aim was to assess ICRC medical professionals’
self-perceived preparedness and training requirements
regarding trauma and emergency care delivered during deployment to conflict zones. The secondary aims
were to identify factors associated with a higher feeling
of preparedness and assess the need for mental support
during and after deployment. Humanitarian organisations or individual healthcare workers can use study
findings to optimise their preparation strategies prior to
deployment.

Methods
This survey study consists of two time measurements
(pre- and post-deployment) using a digital questionnaire. All enlisted ICRC medical professionals deployed
between 1 October 2018 and 30 June 2020 were invited
to participate. Potential participants included nurses,
physiotherapists and physicians from any speciality. Project information with a personal invitation link was sent
by email several weeks before and after deployment.
Reminders were automatically sent two weeks after the
initial survey invitation. Participants could complete the
questionnaires until 31 July 2020. Participation in the
survey was voluntary, with respondents consenting to
participate by submitting their responses. The pre- and
post-deployment responses were paired and rendered
anonymous. All data were stored on encrypted servers of
the Radboudumc, which are only accessible by research
team members.
The survey design was similar to a previous survey
among ICRC medical professionals [14], which was
based on a review of existing questionnaires and expert
opinions [15–20]. The predeployment survey contained
questions regarding respondents’ background characteristics, self-perceived preparedness and predeployment
preparations (see Additional file 1). The post-deployment
survey contains questions about self-perceived preparedness regarding the encountered injuries, deployment
experiences, (human) resources during deployment,
and deployment influence on personal and professional
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development (see Additional file 1). When asking about
work experience in a high-volume trauma centre, this
was defined as a hospital with high rates of severe trauma
injuries with pathologies expected to mimic those during
deployment.
Descriptive statistics are displayed as numbers with
percentages or medians with interquartile ranges. Due
to the quantity of the data, part of the data are displayed
in the additional material (Additional file 2). The main
results are presented in this manuscript. The primary
outcome measure was the rating of self-perceived preparedness to treat paediatric and adult trauma patients.
Comparative analyses were performed to compare the
rating of self-assessed preparedness for multiple independent variables, including profession (physician or
nurse, with subanalyses among surgeons, anaesthesiologists and nurses), previous deployments, years of clinical
experience, predeployment training (clinical experience
and onboarding mission) and country of basic medical education (low-, middle- or high-income countries).
Additional subanalyses were performed with independent variables to assess the potential relationship with the
satisfaction rating of the available equipment, need for
psychological support, and deployment influence on personal and professional development. Respondents with a
matched pre- and post-deployment response were compared to respondents with a one-time response based
on their background characteristics and self-perceived
predeployment preparedness, to assess whether dropouts significantly differ from respondents included in
follow-up.
Statistical methods

Chi-square testing was used to compare categorical variables between groups unless the sample size was less than
10 observations per group, for which a Fisher’s exact test
was used. The Mann–Whitney U and Kruskal Wallis tests
were used to compare continuous variables between two
or more than two groups, respectively. Mean ranks are
displayed for variables that were compared using these
nonparametric tests. The mean rank is calculated by
ranking all absolute values included in the analysis from
the smallest (1) to the largest value (n = the total number of values included). Then, for each group included
in the comparison, the mean is calculated of these ranks
and it is tested whether these mean ranks differ between
groups. The Wilcoxon signed-rank test was used to compare the paired pre- and post-deployment ratings of selfperceived preparedness.
Missing data were regarded as missing at random, and
missing variables were excluded per analysis. An α level
of 0.05 or lower was regarded as significant. All analyses
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were performed using IBM SPSS Statistics (version 25,
IBM Corporation, Armonk, New York).

Results
Predeployment questionnaires were completed by 40.1%
(87/217) of the invitees and were partially filled out by an
additional 12.4% (27/217) of the invited study population.
Post-deployment questionnaires were completely and
partially filled out by 25.3% (55/217) and 1.4% (3/217) of
invitees, respectively. There were 42 matched pre- and
post-deployment responses (19.4%; 42/217).
Respondents who submitted only one response (dropouts) were previously deployed with Médecins Sans
Frontières for a longer period than respondents with a
matched pre- and post-deployment response (mean rank
25.3 vs. 15.7; p = 0.010). No other differences were found
between these groups in the background characteristics
or self-perceived predeployment preparedness.
Background characteristics

Table 1 lists the background characteristics of the
respondents. Over 60% (69/114) of respondents had
been deployed with the ICRC at least two times prior.
The number of weeks of deployment with the ICRC did
not differ significantly between physicians and nurses
(mean rank 42.9 vs. 40.0; p = 0.605). In addition, 57% of
respondents (65/114) completed their primary education in a high-income country, 36.0% (41/114) in a middle-income country, and 7.0% (8/114) in a low-income
country. Most medical professionals completed their
education in Europe (51/114; 44.7%) or Africa (27/114;
23.7%).
Regarding the respondents’ motivation to work with
the ICRC, the three most frequently reported reasons
were ‘wanting to help people afflicted by war and disaster’
(91/114; 79.8%), ‘wanting to help people less fortunate in
healthcare options’ (81/114; 71.1%) and ‘the opportunity
to work together with colleagues from different nationalities’ (66/114; 57.9%) [21].
Self‑perceived preparedness

Table 2 presents the median pre- and post-deployment
ratings of self-perceived preparedness to treat adult and
paediatric trauma patients. Among predeployment ratings, 85 respondents (85/114; 74.6%) reported feeling
sufficiently prepared (rating of 3 or higher on the 1–5
scale) to treat adult trauma patients, and 81 respondents
(81/114; 71.1%) reported sufficient self-perceived preparedness to treat paediatric patients. Nurses reported
a lower feeling of preparedness than physicians for managing paediatric and adult trauma patients (Table 2).
The median rating of self-perceived preparedness to
treat paediatric patients was slightly higher (median 4.5)
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Table 1 Background characteristics
Variable

Value (n = 114)

Sex (N, %)
Male

76 (66.7%)

Female

36 (31.6%)

Missing

2 (1.8%)

Age (years)
Median, IQR

45.5 (18.8)

Missing

2 (1.8%)

Continent of primary medical education
Africa

27 (23.7%)

Asia

15 (13.2%)

Europe

51 (44.7%)

Oceania

4 (3.5%)

North America

7 (6.1%)

South America

10 (8.8%)

Missing

0 (0.0%)

Country of primary medical educationa
Low income

8 (7.0%)

Middle income

41 (36.0%)

High income

65 (57.0%)

Missing

0 (0.0%)

Profession (N, %)

n = 130b

Anaesthesiologist

27 (20.8%)

Surgeon

47 (36.2%)

Emergency Room physician

5 (3.8%)

Nurse

48 (36.9%)

Other

1 (0.8%)

Missing

2 (1.5%)

Years since registration as a nurse
Median, IQR

13 (9.2)

Missing

8 (20.0%)

Years since board registration as a medical specialist
Median, IQR

16 (18.0)

Missing

3 (4.2%)

Years of clinical experience
Median, IQR

15 (13.8)

Missing

6 (5.3%)

Years between most recent pre-deployment course and next deployment
Median, IQR

1.0 (1.0)

Missing

40 (35.1%)

Years between onboarding mission and next deployment
Median, IQR

1.0 (4.0)

Missing

56 (49.1%)

Number of previous deployments with the ICRC (N, %)
0

24 (21.1%)

1

15 (13.2%)

≥2

69 (60.5%)

Missing

6 (5.3%)

Number of previous deployments with MSF (N, %)
0

68 (59.6%)
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Table 1 (continued)
Variable

Value (n = 114)

1

7 (6.1%)

≥2

32 (28.1%)

Missing

7 (6.1%)

Number of previous deployments with armed forces (N, %)
0

88 (77.2%)

1

7 (6.1%)

≥2

13 (11.4%)

Missing

6 (5.3%)

Worked in hospital in home country during the last year prior to deployment (N, %)
Yes

66 (57.9%)

No

21 (18.4%)

Missing

27 (23.7%)

Experience with paediatric trauma during the last two years before deployment (N, %)
No

8 (7.0%)

Sporadically/monthly

63 (55.3%)

Frequently/weekly

37 (32.5%)

Missing

6 (5.3%)

a

According to the World Bank classification [21]

b

n = 130 because profession is the only background characteristic that was also filled out in the postdeployment questionnaire

Table 2 Pre- and post-deployment rating of self-perceived preparedness
Self-perceived preparedness

Physicians

Nurses

p value for comparison between
physicians and nurses

0.024

Pre-deployment
Paediatric trauma
Median (IQR)

4.0 (1.0)

4.0 (1.0)

Mean rank

47.78

35.13

Missing (N, %)

11 (15.3%)

14 (35.0%)

Adult trauma
Median (IQR)

5.0 (1.0)

4.0 (1.0)

Mean rank

47.43

35.94

Missing (N, %)

11 (15.3%)

14 (35.0%)

0.023

Post-deployment
Paediatric trauma
Median (IQR)

4.5 (1.0)

3.0 (2.0)

Mean rank

31.47

19.73

Missing (N, %)

2 (2.7%)

3 (7.5%)

0.004

Adult trauma
Median (IQR)

5.0 (0.0)

4.0 (2.0)

Mean rank

32.16

20.77

Missing (N, %)

3 (4.2%)

1 (2.5%)

Rating scale 1–5 (1 very unprepared—5 more than sufficiently prepared)
IQR interquartile range

0.002
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Table 3 Topics requested for additional training and underlying reasons, stratified by profession
Topic

Requested (N, %)a

1

Neurosurgery

21 (50.0%)

2

Maxillofacial surgery

20 (47.6%)

3

Plastic (reconstructive) surgery

20 (47.6%)

4

Sonography/ultrasound skills

17 (40.5%)

5

Vascular surgery

16 (38.1%)

No need/noneb

1 (2.4%)

Surgeons (N = 42)

Anesthesiologists (N = 25)
1

Sonography/ultrasound skills

2

Tropical diseases

10 (40.0%)
6 (24.0%)

3

Triage skills

5 (20.0%)

4

Antibiotic management

4 (16.0%)

5

Intensive care

4 (16.0%)

No need/noneb

1 (4.0%)

Nurses (N = 40)
1

Triage and mass casualty management

14 (35.0%)

2

Burns patients

11 (27.5%)

3

New-born non-communicable disease management

11 (27.5%)

4

Tropical disease management

9 (22.5%)

5

Paediatric patients

8 (20.0%)

Intensive care

8 (20.0%)

Wound care

8 (20.0%)

No need/noneb

1 (2.5%)

a

Missing: surgeons 3 (7.1%); anaesthesiologists 7 (28.0%); nurses 18 (45.0%)

b

Missing ‘no need for training’: surgeons 2 (4.8%); anaesthesiologists 6 (24.0%); nurses 17 (42.5%)

post-deployment as rated by physicians and slightly lower
(median 3.0) as rated by nurses, compared to predeployment ratings (physicians’ median 4.0; nurses’ median
4.0). These differences were not statistically significant
(comparison among physicians at p = 0.739 and nurses at
p = 0.527).
Respondents who gained additional work experience
in a high-volume trauma centre prior to deployment
(n = 33) felt better prepared than medical professionals who did not, as rated predeployment for paediatric
trauma (mean rank 46.98 vs mean rank 36.89; p = 0.045).
Subanalyses did not reveal any statistically significant
correlation between the feeling of preparedness and the
previous deployment, onboarding mission, country of
primary medical education or years of clinical experience.
After deployment, respondents were asked to rate their
training, knowledge and skills regarding the injuries they
treated during deployment. Physicians rated this significantly higher (median 5.0; IQR 1.0; mean rank 32.03)
than nurses (median 3.0; IQR 3.0; mean rank 20.43;
p = 0.003). The medical training, knowledge and skills
of direct colleagues during deployment were also rated.
Again, physicians rated this higher (median 5.0; IQR 1.0;

mean rank 30.45) than nurses did (median 4.0; IQR 2.0;
mean rank 22.50; p = 0.041). When balancing the feeling of preparedness to treat paediatric patients against
preparedness to treat adult patients, most respondents
reported feeling equally confident (26/58; 44.8%).
Predeployment preparations

Respondents attended various courses as part of their
predeployment preparations, and the most frequently
attended courses for physicians were the Advanced
Trauma Life Support (ATLS) course (surgeons 29/47;
61.7% and anaesthesiologists 9/27; 33.3%) and ICRC War
Surgery Seminar (surgeons 23/47; 48.9% and anaesthesiologists 9/27; 33.3%). Nurses most frequently attended
the Advanced Cardiovascular Life Support course (9/40;
22.5%). Two surgeons and two nurses did not attend
any courses prior to deployment. Ten surgeons (10/47;
21.3%), five anaesthesiologists (5/27; 18.5%) and five
nurses (5/48; 10.4%) went on an onboarding mission.
The most important activity as part of predeployment
preparations was considered previous emergency care
experience (56/114; 49.1%). The second-most important
were previous deployments (47/114; 41.2%), and third
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Table 4 Deployment effect on personal and professional development
Median (IQR)
N (%)
Deployment effect on
Trauma management s killsa

4.0 (IQR 2.0)

Missing

3 (5.2%)

Skills of primary specialisma

4.0 (IQR 2.0)

Missing

8 (13.8%)

Personal developmentb

5.0 (IQR 1.3)

Missing

4 (6.9%)

Private situationb

3.0 (IQR 1.0)

Missing

5 (8.6%)

Need for
Peer-to-peer contactc

4.0 (IQR 2.0)

Missing

4 (6.9%)

Debriefingc

4.0 (IQR 1.0)

Missing

3 (5.2%)

Professional psychological helpc

1.0 (IQR 2.0)

Missing

5 (8.6%)

IQR interquartile range
a

Rating scale 1–5 (1 much deteriorated—3 neutral—5 much improved)

b

Rating scale 1–5 (1 major negative—3 neutral—5 major positive)

c

Rating scale 1–5 (1 not at all—5 very much)

was the basic education programme for their current
profession (34/114; 29.8%). As part of the deployment
preparation, 33 respondents (33/114; 28.9%) gained additional work experience in a high-volume trauma centre,
and 38 respondents (38/114; 33.3%) were able to practice
with the equipment they would have at their disposal
during deployment. Overall, respondents rated predeployment information about various aspects of their mission as sufficient, with median ratings of 4.0 and 5.0 on a
1–5 scale (1 indicating not at all adequately informed and
5 indicating more than sufficiently informed).
The five topics most frequently proposed to be included
in future predeployment training are listed per speciality
in Table 3. Subanalyses revealed various factors correlated with the number of topics requested for additional
training. Surgeons (mean rank 66.19) requested more
topics for additional training than anaesthesiologists
(mean rank 39.74; p = 0.002). Respondents who had been
on previous deployments (mean rank 52.51) proposed
fewer topics for additional training than those who had
not (mean rank 84.40; p = 0.023), whereas respondents
who went on an onboarding mission (mean rank 67.52)
requested more topics for additional training than those
who did not (mean rank 53.92; p = 0.050).
Humanitarian military cooperation in predeployment
training was regarded as advantageous by 39 (39/114;
34.2%) respondents, whereas 9 respondents (9/114; 7.9%)

reported they were against such cooperation and 39
respondents (39/114; 34.2%) reported they did not have
any opinion about this statement. Sharing knowledge and
experiences was mentioned multiple times as a reason
to vote in favour of such cooperation. The lack of impartiality and neutrality were the main reasons respondents
voted against humanitarian military cooperation.
Deployment experiences

More than one-third (22/58; 37.9%) reported being on
call 24 h per day, and almost half (27/58; 46.6%) reported
being on call seven days per week. The caseload mostly
ranged from 1 to 20 cases per week for surgeons (11/23;
47.8%), anaesthesiologists (3/7; 42.9%) and nurses (9/25;
36.0%). The frequency at which injuries outside the
respondent’s field of expertise were encountered varied widely. Surgeons most often reported encountering
such injuries a few times a month (7/23; 30.4%), whereas
anaesthesiologists reported this to happen less than
once a month (4/7; 57.1%). Nurses mostly reported that
this happened a few times a week (6/25; 24.0%). Regarding communication during deployment, 23 respondents
(23/58; 41.8%) reported that no structured methods of
communication were used during the handover of patient
information.
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(Human) resources during deployment

The equipment medical professionals had at their disposal during deployment was rated on a 1 to 5 scale (1
very dissatisfied to 5 very satisfied; see Additional file 2,
Section 1.17). Subanalyses indicated that physicians
(mean rank 27.96) were more satisfied than nurses (mean
rank 19.65; p = 0.028) with the equipment for adult
patients in the operation room. Respondents who completed their medical education in a high-income country
were less satisfied with the equipment for adults (mean
rank 14.90) and paediatric patients (mean rank 14.18)
in the operation room than respondents who completed
their education in middle-income countries (adults:
mean rank 23.11 with p = 0.049; paediatric patients:
mean rank 23.35 with p = 0.030).
Thirty-two respondents (32/58; 55.2%) reported that
more experienced colleagues were available for consultation at the deployment site. A referral centre was
available for paediatric and adult patients for 24.1% of
the respondents (14/58). A substantial proportion of
respondents reported that it took more than two hours
to reach a referral centre for paediatric patients (14/58;
24.1%) and adult patients (15/58; 25.9%).
Deployment influence on personal and professional
development

Respondents’ ratings of how their deployment affected
their professional skills are displayed in Table 4. Overall,
deployment influence on respondents’ personal development was rated at a median of 5.0 (IQR 1.3) on a 1 to 5
scale (1 = major negative effect, 3 = neutral and 5 = major
positive effect), and the influence on respondents’ private situations was rated at a median of 3.0 (IQR 1.0). A
substantial need for peer-to-peer support and debriefing
during deployment was reported, whereas respondents
experienced a lower need for professional psychological
help during their last deployment (Table 4).
Respondents who gained additional work experience
in a high-volume trauma centre prior to deployment
reported less need for professional help (mean rank
19.82) than respondents who did not (mean rank 29.58;
p = 0.027). It was also reported how many respondents
received peer-to-peer contact (38/58; 65.6%) and psychological help (1/58; 1.7%) and attended a debriefing session
(45/58; 77.6%).
Various activities were regarded to help deal with
stress during deployment, and the most frequently indicated suggestion was ‘availability of a mental health
professional during deployment’ (30/58; 51.7%). The
importance of formal debriefing was rated at a median of
4.0 (IQR 2.0) on a scale from 1 to 5 (1 = not important at
all and 5 = absolutely essential), and informal debriefing
was rated at a median of 5.0 (IQR 2.0).
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An open question was posed to respondents about
what training they would recommend for colleagues
preparing for their first mission in a conflict zone. Several topics and themes were mentioned: psychological
preparedness, stress management, multicultural preparedness, communication and teamwork, emergency preparedness, war surgery preparedness, information on
mission logistics, attendance of the ATLS course, and
security and safety training.

Discussion
This follow-up survey demonstrated that healthcare
workers deployed with the ICRC generally rated their
preparedness level to treat trauma patients as sufficient,
although nurses reported a significantly lower feeling of
preparedness than physicians. Additional work experience in a high-volume trauma centre before deployment
was associated with a higher feeling of preparedness to
treat paediatric trauma patients and a lower need for
professional psychological help. Half of the respondents
suggested that the availability of a mental health professional would be helpful to deal with stress during deployment. Topics most frequently requested for inclusion in
future training were neurosurgery, maxillofacial surgery,
reconstructive surgery, tropical diseases, newborn noncommunicable disease management, burns, triage and
ultrasound.
Strikingly, despite the sufficient median rating of preparedness, the proportion of respondents who rated their
predeployment preparedness level as sufficient (rating of
3 or higher on a 1–5 scale) decreased to 75% in this survey compared to 93% in the survey in 2017 [14]. However,
no substantial differences were observed in the respondents’ background characteristics or previous work experience. The potential influence of some contextual changes
between the two study periods is discussed further.
One development was the broad implementation of
an onboarding mission within the ICRC in 2017. In
addition to the knowledge and skills gained, onboarding missions could be essential in preparing healthcare
workers for the challenges they face when working in
resource-restrained conflict settings. An observed
decrease in self-perceived preparedness after deployment compared to the predeployment rating by nurses
and anaesthesiologists supports this notion [22]. Furthermore, respondents who had been on an onboarding mission requested additional training on a greater
number of topics than those who did not. These findings suggest that onboarding missions increase the
awareness of the potential skill gaps among deployed
healthcare workers and potentially stimulate efforts to
fill these gaps for forthcoming missions.
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Another noted trend was that the distribution of
ICRC healthcare workers’ nationalities has substantially changed compared to a previous study among
ICRC humanitarian aid workers, in which 21% comprised medical personnel [23]. In 2009, the nationality of 80.1% of the humanitarian aid workers was
European and 3.5% was African, whereas, respectively, these percentages are likely to be substantially
lower and higher in the study period between 2018
and 2020, based on the continents where ICRC medical personnel completed their primary medical education (44.7% in Europe and 23.7% in Africa). Although
healthcare workers from different settings are expected
to have different skillsets and gaps, it is complicated to
predict whether different nationalities are associated
with various preparedness levels. Medical personnel
from low- and middle-income countries could be better adapted to work in resource-constrained conflict
settings given the broader skillset needed to work in a
Level I hospital in a low-income country compared to
a high-income country [24]. For instance, penetrating
trauma is frequently encountered in armed conflicts
and is much more common in low-income countries
than high-income countries [25, 26]. Conversely, specialised physicians from high-income countries often
have specific in-depth knowledge and access to more
specialised preparatory training opportunities. Perhaps
cross matching these different medical backgrounds
within deployment teams would yield the optimal team
composition.
Additionally, this study identified multiple job-specific
subjects that humanitarian healthcare workers want
included in future training. Compared to our study from
2017, a shift was observed from fundamental topics, such
as paediatrics, fracture surgery and burn treatment, to
more specialised topics, such as neurosurgery, maxillofacial surgery, plastic surgery, sonography and newborn
noncommunicable disease management. A similar pattern was found when comparing caseload aboard the
United States Navy hospital ship during humanitarian
missions between 2015 and 2018 [27, 28]. This trend
could result from a change in caseload or the greater
availability of more advanced equipment at ICRC’s
healthcare facilities, allowing for more advanced care.
In line with this notion, several respondents requested
sonography training, which has become available at most
ICRC deployment sites during the study period. The
lower request for additional training in paediatrics is also
reflected by a greater proportion of respondents (71%)
who indicated feeling sufficiently prepared to treat paediatric patients compared to the proportion in 2017 (62%),
suggesting that preparation strategies have improved for
this patient category [14].
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Besides preparedness in terms of medical knowledge
and skills, psychological preparedness for deployment
should not be underestimated. Humanitarian aid workers are exposed to significant stress through demanding working conditions, ethical and moral dilemmas,
and confrontation with human suffering and violence
[23, 29]. A survey among humanitarian workers found
that 30% of the recently returned staff experienced significant symptoms of post-traumatic stress disorder
[29]. Remarkably, in our questionnaire administered to
ICRC medical personnel, most respondents reported
that they experienced a low need for professional psychological support during their last deployment, and
only one person received such help. Moreover, more
than half of our respondents reported that, for future
deployments, the availability of a mental health professional would be helpful to deal with stress. Perhaps the
effectiveness of such an intervention was only realised
in hindsight.
Other studies endorse the necessity of having a mental health professional available on site [30, 31], but even
peer-to-peer contact resulted in a lower report of exhaustion during deployment [23, 32]. The British armed forces
implemented a peer-to-peer Trauma Risk Management
(TRiM) system, in which nonmedical but military-affiliated personnel are trained to screen service members on
their risk of developing mental health conditions after
traumatic incidents and provide customised support [33].
Furthermore, Surya et al. outlined other evidence-based
strategies to reduce distress among deployed healthcare
workers, such as team building, mindfulness, physical exercise, event-triggered counselling, eye movement
desensitisation and reprocessing, and adequate predeployment training [34]. Following these recommendations, humanitarian aid organisations should develop
comprehensive prevention and management strategies
for deployed healthcare workers to cope with stress and
mental illness while considering the potential, delayed
manifestations.
This study is not without limitations. Specifically, the
post-deployment questionnaire yielded a low response
rate, and several variables have missing values, which
requires careful interpretation. A one-time measurement might have resulted in a higher overall response
rate, but the two time measurements focused on different
deployment phases and could have reduced recall bias.
Moreover, the three main professions of ICRC surgical
teams (i.e. nurses, anaesthesiologists and surgeons) are
sufficiently represented. Furthermore, we tried to mitigate social desirability bias by ensuring an anonymous
response. Finally, this study administered a self-assessment questionnaire resulting in subjective measurements
of the preparedness level for deployment, which could
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deviate from the factual level of preparedness. However,
after a literature review on the self-assessment of surgical skills, Rizan et al. concluded that surgeons generally
could accurately assess their own skills [35].
Despite these limitations, recommendations can be
made for future deployment preparations based on our
study findings in the context of the preceding literature.
First, predeployment training should focus on the entire
spectrum of medical professionals [36]. Greater efforts
should be made to meet nurses’ training needs because
a lower preparedness rating was already demonstrated
in the previous survey in 2017 and other research in the
broader context of disaster preparedness [37–40]. Within
this study, nurses indicated several core medical topics to
be included in future training (e.g. triage, burn treatment,
and management of noncommunicable diseases in newborns), but their needs also lie in the field of interprofessional skills (e.g. communication, resource management
or public health interventions) [22, 36, 41, 42]. Examples of promising training programmes for humanitarian health workers have been presented and can be built
upon to develop future disaster preparedness curricula
[43–46].
Second, onboarding missions are of immense value
to provide insight into what is expected in terms of
knowledge and skills, and these should be provided for
healthcare workers, specifically those without previous
deployment experience. Alternatively, or complementarily to an onboarding mission, additional work experience in a high-volume trauma centre is regarded as
helpful preparation for deployment to a conflict zone.
Third, medical professionals’ background in training
and experience should be considered during the composition of medical teams for deployment, ensuring a
representation of complementary skills. Competency
lists have been established for deployed teams providing damage control surgery in austere environments [9,
47], and an essential addition was made by Stathakarou
et al., who included nontechnical competencies [48].
Application of a competency checklist before deployment facilitates identifying the need for additional customised training or simultaneous deployment of medical
professionals with complementary skills. Of course, basic
training requirements (e.g. ATLS course attendance for
physicians) are preserved but can be complemented with
more specialised trauma care courses, such as the ICRC
war surgery seminar or the Surgical Training for Austere
Environments (STAE) course. Whether an applicant for
humanitarian deployment holds the required competencies could be based on self-assessment or local supervisor assessment, or competency-based assessments, such
as Entrustable Professional Activities (EPAs), could be
incorporated into onboarding missions. However, the
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latter can be challenging due to the unpredictable environment. Objective measurement of required competencies for surgical team members deployed to austere
environments is an important focus for future research.
Finally, humanitarian organisations should strengthen
the peer-to-peer counselling network or even provide
professional counselling during deployment. Awareness should already be raised predeployment regarding
the provided strategies to cope with deployment-related
stress and mental illness. These recommendations should
be widely considered within the international humanitarian community as it is common for humanitarian
healthcare workers to deploy with multiple organisations,
as demonstrated by the finding that 30% of the respondents had been previously deployed with Médecins Sans
Frontières.

Conclusion
Recently deployed ICRC medical personnel reported
feeling sufficiently prepared for their tasks during missions. However, a lower feeling of preparedness was
found compared to 2017, combined with a persistent
lower feeling of preparedness among nurses compared
to physicians, which reconfirms the need for additional
customised training of the entire spectrum of humanitarian healthcare workers. Onboarding missions or additional work experience in a high-volume trauma centre
were identified as essential components in predeployment preparations. Additionally, recommendations were
made regarding the topics that should be included in
future training. The humanitarian medical aid community should consider competency-based customisation of
training and composition of deployment teams, guided
by research efforts to objectively identify and measure the required competencies. Continuous monitoring
of humanitarian healthcare workers’ training needs is
essential because substantial changes can occur related to
changes in the environment, caseload or resources.
Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s13017-022-00417-z.
Additional file 1. Pre- and post-deployment questionnaires.
Additional file 2. Statistical analysis. Description: extensive analysis of all
available data.
Acknowledgements
The authors want to offer sincere thanks to Géraldine Meichstry, Talent Manager of the Health Unit (assistance division) of the International Committee of
the Red Cross (ICRC), for the logistical support with identification of potential
study participants. Also, Stefan Verweij’s work on distribution of the questionnaires with his company Evently, is very much appreciated.

Haverkamp et al. World Journal of Emergency Surgery

(2022) 17:14

Authors’ contributions
This study was conceived by F.H., M.M., A.W. and E.T. The study design was
made by F.H., T.L., M.M., and E.T. Data were collected and analysed by F.H. and
T.L. Interpretation of the data was done by all authors. All authors read and
approved the final manuscript.

Page 11 of 12

8.

9.

Funding
No funding was received for performance of this study.
Availability of data and materials
All data generated or analysed during this study are included in this published
article and its additional information files.

10.

11.

Declarations
Ethics approval and consent to participate
This study was approved by the ICRC headquarters in Geneva, Switzerland.
Additionally, it was deemed exempt from the Medical Research Involving
Human Subjects Act by the Radboudumc Medical Ethics Committee (No.
2021–13109).
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Surgery, Radboudumc, Internal Postal Code 618, P.O.
Box 9101, 6500 HB Nijmegen, The Netherlands. 2 Department of Surgery, Radboudumc, Geert Grooteplein Zuid 10, 6525 GA Nijmegen, The Netherlands.
3
Department of Anaesthesiology, Radboudumc, Geert Grooteplein Zuid 10,
6525 GA Nijmegen, The Netherlands. 4 Department of Surgery in Norrköping,
Department of Biomedical and Clinical Sciences and Center for Disaster Medicine and Traumatology, Linköping University, 603 79 Norrköping, Sweden.
5
Defence Healthcare Organization, Ministry of Defence, Herculeslaan 1, 3584
AB Utrecht, The Netherlands. 6 Department of Surgery, Alrijne Medical Center
Leiderdorp, Simon Smitweg 1, 2353 GA Leiderdorp, The Netherlands. 7 Department of Surgery, Leiden University Medical Center, Albinusdreef 2, 2333
ZA Leiden, The Netherlands. 8 Department of Surgery, Erasmus Medical Center,
Doctor Molewaterplein 40, 3015 GD Rotterdam, The Netherlands. 9 Department of Biomedical and Clinical Sciences and Center for Disaster Medicine
and Traumatology, Linköping University, 583 30 Linköping, Sweden.
Received: 23 January 2022 Accepted: 17 February 2022

12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

References
1. Haar RJ, Read R, Fast L, Blanchet K, Rinaldi S, Taithe B, et al. Violence
against healthcare in conflict: a systematic review of the literature and
agenda for future research. Confl Health. 2021;15(1):37.
2. Debarre A. Hard to Reach: Providing Healthcare in Armed Conflict. International Peace Institute. 2018.
3. Thompson R, Kapila M. Healthcare in conflict settings: leaving no one
behind. Doha: World Innovation Summit for Health; 2018.
4. Oxfam International. Haiti: a once-in-a century chance for change; 2010.
http://www.oxfam.org/sites/www.oxfam.org/files/bp136-haiti-oncein-a-
century-220310-summary.pdf Accessed 8 Nov 2021.
5. World Health Organization. Classification and minimum standards for
emergency medical teams. World Health Organization; 2021. https://
apps.who.int/iris/handle/10665/341857. Accessed 8 Nov 2021.
6. World Health Organization. A guidance document for medical teams
responding to health emergencies in armed conflicts and other insecure
environments. World Health Organization; 2021. https://apps.who.int/iris/
handle/10665/341858. Accessed 8 Nov 2021.
7. Wass V, Southgate L. Doctors without borders. Acad Med.
2017;92(4):441–3.

23.
24.

25.

26.
27.
28.

Lin Y, Dahm JS, Kushner AL, Lawrence JP, Trelles M, Dominguez LB, et al.
Are American surgical residents prepared for humanitarian deployment? A
comparative analysis of resident and humanitarian case logs. World J Surg.
2018;42(1):32–9.
Hoencamp R, Tan EC, Idenburg F, Ramasamy A, van Egmond T, Leenen
LP, et al. Challenges in the training of military surgeons: experiences from
Dutch combat operations in southern Afghanistan. Eur J Trauma Emerg
Surg. 2014;40(4):421–8.
Jacquet GA, Obi CC, Chang MP, Bayram JD. Availability and diversity of
training programs for responders to international disasters and complex
humanitarian emergencies. PLoS Curr. 2014. https://doi.org/10.1371/curre
nts.dis.626ae97e629eccd4756f20de04a20823.
Moresky RT, Eliades MJ, Bhimani MA, Bunney EB, VanRooyen MJ. Preparing international relief workers for health care in the field: an evaluation of
organizational practices. Prehosp Disaster Med. 2001;16(4):257–62.
Djalali A, Ingrassia PL, Corte FD, Foletti M, Gallardo AR, Ragazzoni L, et al.
Identifying deficiencies in national and foreign medical team responses
through expert opinion surveys: implications for education and training.
Prehosp Disaster Med. 2014;29(4):364–8.
Annual Report 2020, International Committee of the Red Cross (ICRC).
https://library.icrc.org/library/docs/DOC/icrc-annual-report-2020-1.pdf.
Accessed 25 Nov 2021.
Haverkamp FJC, Veen H, Hoencamp R, Muhrbeck M, von Schreeb J, Wladis
A, et al. Prepared for mission? A survey of medical personnel training
needs within the International Committee of the Red Cross. World J Surg.
2018;42:3493–500.
Kearney SP, Bluman EM, Lonergan KT, Arrington ED, Ficke JR. Preparedness of orthopaedic surgeons for modern battlefield surgery. Mil Med.
2012;177(9):1058–64.
Aitken P, Leggat PA, Robertson AG, Harley H, Speare R, Leclercq MG. Education and training of Australian disaster medical assistance team members:
results of a national survey. Prehosp Disaster Med. 2011;26(1):41–8.
Hoencamp R, Idenburg F, Vermetten E, Leenen L, Hamming J. Lessons
learned from Dutch deployed surgeons and anesthesiologists to Afghanistan: 2006–2010. Mil Med. 2014;179(7):711–6.
Brahmbhatt D, Chan JL, Hsu EB, Mowafi H, Kirsch TD, Quereshi A, et al. Public
health preparedness of post-Katrina and Rita shelter health staff. Prehosp
Disaster Med. 2009;24(6):500–5.
Hoencamp R, Idenburg FJ, Vermetten E, Tan E, Plat MC, Hoencamp E, et al.
Impact of combat events on first responders: experiences of the armed
conflict in Uruzgan, Afghanistan. Injury. 2015;46(5):863–9.
Stevens G, Byrne S, Raphael B, Ollerton R. Disaster medical assistance
teams: what psychosocial support is needed? Prehosp Disaster Med.
2008;23(2):202–7.
World Bank Country and Lending Groups. The World Bank. https://datah
elpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-count
ry-and-lending-groups Accesesd 19 Apr 2021.
Rossler B, Marhofer P, Hupfl M, Peterhans B, Schebesta K. Preparedness of
anesthesiologists working in humanitarian disasters. Disaster Med Public
Health Prep. 2013;7(4):408–12.
Dahlgren AL, Deroo L, Avril J, Bise G, Loutan L. Health risks and risk-taking
behaviors among International Committee of the Red Cross (ICRC) expatriates returning from humanitarian missions. J Travel Med. 2009;16(6):382–90.
O’Neill KM, Greenberg SL, Cherian M, Gillies RD, Daniels KM, Roy N, et al.
Bellwether procedures for monitoring and planning essential surgical care
in low- and middle-income countries: caesarean delivery, laparotomy, and
treatment of open fractures. World J Surg. 2016;40(11):2611–9.
Traynor MD Jr, Hernandez MC, Shariq O, Bekker W, Bruce JL, Habermann EB,
et al. Trauma registry data as a tool for comparison of practice patterns and
outcomes between low- and middle-income and high-income healthcare
settings. Pediatr Surg Int. 2019;35(6):699–708.
Haider AH, Hashmi ZG, Gupta S, Zafar SN, David JS, Efron DT, et al. Benchmarking of trauma care worldwide: the potential value of an International
Trauma Data Bank (ITDB). World J Surg. 2014;38(8):1882–91.
Fluke LM, Restrepo RD, Pryor HI, Duncan JE, Mann KE. The surgical experience aboard USNS COMFORT (T-AH-20) during operation continuing
promise 2015. Am Surg. 2018;84(8):1307–11.
Norris EA, Johnson MS, Mann KE, Pryor HI. Evaluation of surgical caseload
aboard the USNS COMFORT (T-AH 20) during enduring promise 2018. Mil
Med. 2020;185(3–4):325–7.

Haverkamp et al. World Journal of Emergency Surgery

(2022) 17:14

29. Eriksson CB, Vande Kemp H, Gorsuch R, Hoke S, Foy DW. Trauma exposure
and PTSD symptoms in international relief and development personnel. J
Trauma Stress. 2001;14(1):205–19.
30. Yang YN, Xiao LD, Cheng HY, Zhu JC, Arbon P. Chinese nurses’ experience in
the Wenchuan earthquake relief. Int Nurs Rev. 2010;57(2):217–23.
31. Curling P, Simmons K. Stress and staff support strategies for international aid
work. Intervention. 2010;8:93–105.
32. Lopes Cardozo B, Gotway Crawford C, Eriksson C, Zhu J, Sabin M, Ager
A, et al. Psychological distress, depression, anxiety, and burnout among
international humanitarian aid workers: a longitudinal study. PLoS ONE.
2012;7(9):e44948.
33. Greenberg N, Langston V, Jones N. Trauma risk management (TRiM) in the
UK Armed Forces. J R Army Med Corps. 2008;154(2):124–7.
34. Surya M, Jaff D, Stilwell B, Schubert J. The importance of mental well-being
for health professionals during complex emergencies: it is time we take it
seriously. Glob Health Sci Pract. 2017;5(2):188–96.
35. Rizan C, Ansell J, Tilston TW, Warren N, Torkington J. Are general surgeons
able to accurately self-assess their level of technical skills? Ann R Coll Surg
Engl. 2015;97(8):549–55.
36. Nazar Z, Nazar H. Exploring the experiences and preparedness of humanitarian pharmacists in responding to an emergency-response situation. Res
Soc Adm Pharm. 2020;16(1):90–5.
37. Emaliyawati E, Ibrahim K, Trisyani Y, Mirwanti R, Ilhami FM, Arifin H. Determinants of nurse preparedness in disaster management: a cross-sectional
study among the community health nurses in coastal areas. Open Access
Emerg Med. 2021;13:373–9.
38. Murphy JP, Kurland L, Rådestad M, Magnusson S, Ringqvist T, Rüter A. Emergency department registered nurses overestimate their disaster competency: a cross-sectional study. Int Emerg Nurs. 2021;58:101019.
39. Tilahun L, Desu B, Zeleke M, Dagnaw K, Andualem A. Emergency and disaster handling preparedness among front line health service providing nurses
and associated factors at Emergency Department, at Amhara Regional State
Referral Hospitals. Ethiopia Open Access Emerg Med. 2021;13:221–32.
40. Ghazi Baker O. Preparedness assessment for managing disasters among
nurses in an international setting: implications for nurses. Int Emerg Nurs.
2021;56:100993.
41. Schultz CH, Koenig KL, Whiteside M, Murray R, National Standardized
All-Hazard Disaster Core Competencies Task F. Development of national
standardized all-hazard disaster core competencies for acute care physicians, nurses, and EMS professionals. Ann Emerg Med. 2012;59(3):196–208.
42. Lam RPK, Balsari S, Hung KKC, Hsiao KH, Leung LP, Leaning J. How do doctors and nurses in emergency departments in hong kong view their disaster
preparedness? A cross-sectional territory-wide online survey. Disaster Med
Public Health Prep. 2018;12(3):329–36.
43. Ripoll-Gallardo A, Ragazzoni L, Mazzanti E, Meneghetti G, Franc JM, Costa A,
et al. Residents working with Medecins Sans Frontieres: training and pilot
evaluation. Scand J Trauma Resusc Emerg Med. 2020;28(1):86.
44. Mathieu L, Joly B, Bonnet S, Bertani A, Rongiéras F, Pons F, et al. Modern
teaching of military surgery: why and how to prepare the orthopaedic surgeons before deployment? The French experience. Int Orthop.
2015;39(10):1887–93.
45. Foletti M, Ingrassia PL, Ragazzoni L, Djalali A, Ripoll Gallardo A, Burkle FM
Jr, et al. Combining dedicated online training and apprenticeships in the
field to assist in professionalization of humanitarian aid workers: a 2-year
pilot project for anesthesia and intensive care residents working in resource
constrained and low-income countries. PLoS Curr. 2014. https://doi.org/10.
1371/currents.dis.4b85b2e37f58297619faac3141f0d3e3.
46. Burkle FM, Walls AE, Heck JP, Sorensen BS, Cranmer HH, Johnson K, et al.
Academic affiliated training centers in humanitarian health, part I: program
characteristics and professionalization preferences of centers in North
America. Prehosp Disaster Med. 2013;28(2):155–62.
47. Parker P. Training for war: teaching and skill-retention for the deployed surgical team. J R Army Med Corps. 2008;154(1):3–4.
48. Stathakarou N, Sonesson L, Lundberg L, Boffard KD, Kononowicz AA,
Karlgren K. Teams managing civilian and military complex trauma:
what are the competencies required in austere environments and the
potential of simulation technology to address them? Health Inform J.
2021;27(4):14604582211052252.

Page 12 of 12

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

